Abstract. In this paper, the generalized KdV equation with variable coefficients is investigated by Exp-function method. The generalized soliton solutions and periodic solutions of this equation are obtained with the help of symbolic computation. It is shown that the Exp-function method provides a straightforward and powerful mathematical tool for solving nonlinear equations.
Generalized Soliton Solutions to Generalized KdV Equation with Variable Coefficients by Exp-function Method

Introduction
The nonlinear equations of mathematical physics are major subjects in physical science. The investigation of exact traveling wave solutions to nonlinear evolution equations plays an important role in the study of nonlinear physical phenomena. The wave phenomena are observed in fluid dynamics, plasma, elastic media, optical fibers, etc. The importance of the exact solutions facilitates the verification of numerical solvers and aids in the stability analysis of solutions. Recently many new methods to nonlinear wave equations have been proposed, for example, variational iteration method [1] , Adomian decomposition method [2] , homogeneous balance method [3] , F-expansion method [4] , Tanh-method [5] , inverse scattering method [6] , Hirota's bilinear method [7] , Backlund transformation [8] , painleve expansion [9] , sine-cosine method [10] , Jacobi elliptic expansion method [11] and so on. Many new approaches with advantages on the one hand and disadvantages on the other hand have been suggested to solve various nonlinear equations. Tian and Yin [12] studied KdV equation by using variational iteration method and obtained shock-peakon solution and shock-compacton solution. Tian and Yin [13] introduced a fifth-order K(m, n, 1) equation with nonlinear dispersion to obtain multicompacton solutions by Adomian decomposition method. Using the homogeneous balance method, they derived a Backlund transformation, Lagrangian and some conservation laws. Finally the linear stability of all multi-compacton solutions is given.
Very recently, He et al. [14] [15] [16] proposed a straightforward and concise method, which was called Exp-function method and obtained generalized solitary solutions and periodic solutions. The method transforms the nonlinear equation to a simple algebraic computation. This method is easily extended to other kinds of nonlinear evolution equations.
To our knowledge, most of the aforementioned methods are related to the constant-coefficient models. Recently, the study of the variable-coefficient nonlinear equations has attracted much attention [17] [18] because most of real nonlinear physical equations possess variable coefficients. 1 To whom correspondence should be addressed. 
Generalized soliton solutions of generalized KdV equation with variable coefficients
We discuss the exp-function method application to generalized KdV equations with variable coefficients and study the generalized soliton solutions. Considering Eq.(1) and making the transformation
the Eq. (1) becomes an ordinary differential equation (5) [ ]
where U denotes the differential with respect to ′ η . According to the Exp-function method [14] , we assume that the solution of Eq. (5) can be expressed in the form
where are positive integers which are unknown to be determined later. and are unknown constants. Eq.(6) can be rewritten in the form as follows:
In order to determine values of p c, ′ ′ ′
, we balance the linear term of the highest order in Eq. (5) 
where and
are constants. Substituting Eq. (17) into (16) 
, the figures of (18) (19) Where 
, the Eq. (7) is simplified as follows 
Substituting (24) 
Conclusion
